What is claimed is : 



A method of writing new 



end of previous information written in a track of a record 



medium having a pre-recorded 



nformation subsequently to an 



signal along the track, the 



! 



method comprising the steps op: 

reading a part of the previous information including the 
end thereof to generate a reaf signal divided into a sequence 
of frames; 

start generating of a write signal in synchronization 
with a phase of the last framo of the read signal at the end 
of the previous information to thereby write the new 
information continuously from; the end of the previous 
information; and then 

shifting a period of a fxfame of the write signal 
relative to a period of a synchronization signal contained in 
the pre-recorded signal, thereby gradually adjusting a phase 
of the frame of the write signal to a phase of the 
synchronization signal of the j pre-recorded signal, 



2 . The method according to 
a part of the previous inform, 
to a read clock derived from 
generating of the write signa 
a write clock derived from th 
a number of the write clock i 
of the synchronization signal 



laim 1 , wherein the reading of 
tion is carried out in response 
he previous information, the 
is carried out in response to 
pre-recorded signal, such that 
shifted relative to the period 
of the pre-recorded signal to 
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thereby gradually adjust the phase of the frame of the j&rite 
signal to the phase of the synchronization signal of Jzne pre- 
recorded signal, 

3. An apparatus capable of writing new information 
subsequently to an end of previous information written in a 
track of a record medium embedded with a pre-re,corded signal 
along the track, the apparatus comprising: 

a phase-locked p€&§> circuit that generates a read clock 



Si for reading of the previous information and/ a write clock for 

m 

Sti writing of the new information; and 

\\ II 

"si s 



a control circuit that controls the ^phase-locked poop 
circuit to effect smooth continuation from the previous 



C\ information to the new information, wherein 

jpj the phase -locked po&p circuit comprises a VCO that 

oscillates to generate an oscillating clock, a first phase 
comparator for comparing a phase of/ a read signal derived 
from the previous information witty a phase of a clock signal 
derived from the oscillating cloak so as to control the VCO 
based on phase-comparison between the read signal and the 
clock signal to thereby constitute a first loop of generating 
the read clock phase-locked ta the read signal, a second 
phase comparator for comparing a phase of a synchronization 
signal derived from the pre-recorded signal with a phase of a 
clock signal derived from the oscillating clock so as to 
control the VCO based on pnase-comparison between the 
synchronization signal and the clock signal to thereby 
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constitute a second loop of generating the write clock phase- 
locked to the synchronization signal, the first loop and they 

second loop being switchable with respect to the VCO while / 

/ 
// 

the VCO maintaining the same frequency of the oscillating j 
clock, and wherein 

the control circuit operates before starting the wrviting 
of the new information subsequent to the end of the previous 
information, for controlling the phase - locked -poe^r circuit to 
activate the first loop to conduct the reading of a/part of 
the previous information including the end thereof/ in 
synchronization to the read clock generated by the first loop. 



and then switching the phase -locked 



circuit to activate 



the second loop when the reading of the previous information 

/ 

reaches the end so as to conduct the writing/of the new 

/ 

information in synchronization to the write/ clock generated 
by the second loop. 



4 . The apparatus according to claim yl. wherein the control 
circuit operates when switching the pj^ase- locked f Ku S p circuit 
from the first loop of generating tlfe read clock to the 
second loop of generating the write clock, for resetting a 
phase of the clock signal fed to /the second phase comparator 
in matching with a phase of the /synchronization signal 
derived from the pre-recorded signal. 



5. The apparatus according/ to claim 3, further comprising a 
pair of amplifiers connected to respective outputs of the 



first loop of generating the read clock and the second loop 
of generating the write clock for balancing loop gains 
between the first loop and the second loop. 



6 . An apparatus capable of writing new information 
subsequently to an end of previous information writteA in a 
track of a record medium embedded with a pre-recorded signal 
along the track, the apparatus comprising: 

a phase-locked po S p - circuit that generates a/read clock 
for reading of the previous information and a w^/ite clock for 
writing of the new information, the phase-lockefd %h^ue» circuit 



comprising a VCO that oscillates to generate An oscillating 
clock, a first phase comparator for comparing a phase of a 
read signal derived from the previous information with a 
phase of a clock signal derived from the ^oscillating clock so 
as to control the VCO based on phase -comparison between the 
read signal and the clock signal to thereby constitute a 
first loop of generating the read clc/ck phase-locked to the 
read signal, a second phase comparator for comparing a phase 
of a synchronization signal derived from the pre-recorded 
signal with a phase of a clock signal derived from the 



oscillating clock so as to control the VCO based on phase- 
comparison between the synchronization signal and the clock 
signal to thereby constitute/a second loop of generating the 
write clock phase-locked to/ the synchronization signal, the 
first loop and the second /loop being switchable with respect 
to the VCO while the VCO/maintaining the same frequency of 



# 



the oscillating clock; 

a detecting circuit that detects the phase of each frt 
of the read signal derived from the previous information; 

a generating circuit that generates a write signal 
representative of the new information in synchronizatio/i to 
the oscillating clock generated from the VCO; and 

a control circuit that operates before starting/the 
writing of the new information subsequent to the ert& of the 

Q previous information for controlling the phase -locked pe$p- 

/ 

circuit to activate the first loop to conduct thfe reading of 

/ 

a part of the previous information including tine end thereof 
rj=j in synchronization to the read clock generated by the first 

loop, and then operates when the reading of Ahe previous 

B ^ / 

p,:; information reaches the end for controlling the generating 

J* 



m 

illi 
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circuit to generate the write signal in matching with the 
- phase of the last frame of the read sigrtal detected at the 

end of the previous information to thereby start the writing 
of the new information in continuation from the end of the 
previous information and for switching the phase-locked 
circuit to activate the second loop. 



7. The apparatus according to/claim 6, further comprising a 
divider for dividing the oscillating clock fed from the VCO 
by a variable division raticyto produce the clock signal fed 
to the second phase comparator, a third phase comparator for 
comparing a phase of each /rame of the write signal with a 
phase of the synchronization signal derived from the pre- 
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recorded signal to determine a phase difference between they 
write signal and the synchronization signal, and an adjusl 
operative after the phase-locked ^oSp circuit is switched 
from the first loop of generating the read clock to the 
second loop of generating the write clock for adjusting the 
variable division ratio of the divider so as to gradually 
absorb the phase difference. 

8 . The apparatus according to claim 6 , wherein/ the control 
circuit operates when switching the phase-locked -pe&p- circuit 

7 

from the first loop of generating the read clock to the 
second loop of generating the write clock, for resetting a 
phase of the clock signal fed to the secon/ phase comparator 




in matching with a phase of the synchronization signal 



./a 



derived from the pre-recorded signal. 



/ 



9. The apparatus according to claim 6, further comprising a 
pair of amplifiers connected to respective outputs of the 
first loop of generating the read/clock and the second loop 
of generating the write clock fox balancing loop gains 
between the first loop and the/ second loop, 



10. An apparatus capable off writing new information 
subsequently to an end of /previous information written in a 
track of a record medium ^embedded with a pre-recorded signal 

comprising: 
circuit that generates a read 



aratus 



along the track, the ap 
a read phase -locked 



clock for reading of the previous information, the read 
phase-locked p©2^ circuit comprising a first VCO that 
oscillates to generate an oscillating clock, a first phasj 
comparator for comparing a phase of a read signal derive 
from the previous information with a phase of a clock ^signal 
derived from the oscillating clock so as to control trie first 
VCO based on phase-comparison between the read signal and the 
clock signal to thereby generate the read clock pjaase-locked 
to the read signal; 

a write phase-locked poop circuit that generates a write 
clock for writing of the new information, the write phase- 
locked pe<^> circuit comprising a second VCq/ that oscillates 
to generate an oscillating clock, a second phase comparator 
for comparing a phase of the read clock /generated by the read 
phase-locked poop circuit with a phase/of a clock signal 
derived from the oscillating clock of the second VCO so as to 
control the second VCO based on pha^e- comparison between the 
read clock and the clock signal to thereby constitute a first 
loop of synchronizing the oscillating clock of the second VCO 
with the read clock, and a third phase comparator for 
comparing a phase of a synchronization signal derived from 
the pre-recorded signal with' a phase of a clock signal 
derived from the oscillating clock of the second VCO so as to 
control the second VCO ba£ed on phase-comparison between the 
synchronization signal ahd the clock signal to thereby 
constitute a second loop of generating the write clock phase- 
locked to the synchronization signal, the first loop and the 
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second loop of the write phase-locked poop circuit being 
switchable with respect to the second VCO while the second 
VCO maintaining the same frequency of the oscillating cl^k; 
and 

a control circuit that operates before starting tflie 
writing of the new information subsequent to the endf of the 
previous information, for controlling the read pha^e-locked 
^pooy circuit to conduct the reading of a part of /the previous 
information including the end thereof in synchronization to 
the read clock generated by the read phase -locked poepu. 



circuit while controlling the write phase-lo6ked £>eei> circuit 
to activate the first loop for synchronizing the oscillating 
clock of the second VCO with the read clpck, and then 
switching the write phase -locked - poo|) circuit to activate the 
second loop when the reading of the previous information 
reaches the end so as to conduct the writing of the new 
information in synchronization to the write clock generated 

>na 



by the second loop of the write phase-locked peop- circuit. 

11. The apparatus according t ; o claim 10, wherein the control 
circuit operates when switchfng the write phase-locked .poop- 
circuit from the first loop/of synchronizing the oscillating 
clock to the second loop of generating the write clock, for 
resetting a phase of the yblock signal fed to the third phase 
comparator in matching with a phase of the synchronization 
signal derived from the pre-recorded signal. 



m 
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rt 



12. The apparatus according to claim 10, further compris/ng 
a pair of amplifiers connected to respective outputs of /the 
first loop of synchronizing the oscillating clock and /the 
second loop of generating the write clock for balanc/ng loop 
gains between the first loop and the second loop. 



13. An apparatus capable of writing new information 



subsequently to an end of previous information .written in a 
track of a record medium embedded with a pre-recorded signal 
® along the track, the apparatus comprising: / 

rtJ a read phase -locked -pe&p, circuit that generates a read 

y ~ 1 

tt\ clock for reading of the previous information, the read 

Git phase-locked Js^&p circuit comprising a first VCO that 

oscillates to generate an oscillating clock, a first phase 
comparator for comparing a phase of a read signal derived 
from the previous information with a phase of a clock signal 
derived from the oscillating clock so as to control the first 
VCO based on phase-comparison between the read signal and the 
clock signal to thereby generate t/ne read clock phase- locked 
to the read signal; 

a write phase-locked poop circuit that generates a write 
clock for writing of the new information, the write phase- 
locked p§&& circuit comprising a second VCO that oscillates 
to generate an oscillating clock, a second phase comparator 
for comparing a phase of the read clock generated by the read 
phase- locked pq2j£» circuit with a phase of a clock signal 
derived from the oscillating clock of the second VCO so as to 
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control the second VCO based on phase- comparison between the 
read clock and the clock signal to thereby constitute a first 
loop of synchronizing the oscillating clock of the seconja VCO 
with the read clock, and a third phase comparator for 
comparing a phase of a synchronization signal derived/from 

the pre-recorded signal with a phase of a clock signal 

/ 

derived from the oscillating clock of the second VCO so as to 
control the second VCO based on phase -comparison between the 
synchronization signal and the clock signal to thereby 
constitute a second loop of generating the writ4 clock phase- 
locked to the synchronization signal, the first loop and the 
second loop of the write phase-locked «po&£> circuit being 
switchable with respect to the second VCO while the second 
VCO maintaining the same frequency of the/ oscillating clock; 

a detecting circuit that detects th^e phase of each frame 
of the read signal derived from the previous information ; 

a generating circuit that generates a write signal 

/ 

representative of the new information in synchronization to 
the oscillating clock generated from the second VCO; and 
a control circuit that operates before starting the 
writing of the new information subsequent to the end of the 
previous information for controlling the read phase -locked 
^poop circuit to conduct the reading of a part of the previous 
information including the en£ thereof in synchronization to 
the read clock generated by/ the read phase -locked - pooj f 
circuit while controlling /the write phase- locked -pee9^ circuit 
to activate the first loop for synchronizing the oscillating 
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clock of the second VCO to the read clock, and then operates 
when the reading of the previous information reaches the ei 
for controlling the generating circuit to generate the wj~ite 
signal in matching with the phase of the last frame of tlie 
read signal detected at the end of the previous inf ornj&tion 
to thereby start the writing of the new information 
continuation from the end of the previous information and for 
switching the write phase -locked circuit to activate the 

second loop of generating the write clock. 



14. The apparatus according to claim 13, further comprising 
a divider for dividing the oscillating clocK fed from the 
second VCO by a variable division ratio to? produce the clock 
signal fed to the third phase comparator/ a fourth phase 
comparator for comparing a phase of ea^h frame of the write 



signal with a phase of the synchronization signal derived 



from the pre-recorded signal to determine a phase difference 
between the write signal and the synchronization signal, and 
an adjuster operative after the vfarite phase-locked -f>ee|? 
circuit is switched from the first loop of synchronizing the 
oscillating clock to the second loop of generating the write 
clock for adjusting the variable division ratio of the 
divider so as to gradually /absorb the phase difference. 



15. The apparatus according to claim 13, wherein the control 
circuit operates when switching the write phase-locked poop > 
circuit from the first loop of synchronizing the oscillating 
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clock to the second loop of generating the write clock, for, 
resetting a phase of the clock signal fed to the third phj 
comparator in matching with a phase of the synchronizat^ 
signal derived from the pre-recorded signal. 

16. The apparatus according to claim 13, further comprising 
a pair of amplifiers connected to respective outputs of the 
first loop of synchronizing the oscillating cloc/k and the 
second loop of generating the write clock for ^balancing loop 
gains between the first loop and the second loop. 

17. An apparatus capable of writing new information 
subsequently to an end of previous information written in a 
track of a record medium embedded with /a pre-recorded signal 
along the track, the apparatus comprising: 

a read phase -locked pooj P circuit that generates a read 

clock for reading of the previous information, the read 

Wiry / 
phase -locked poop» circuit comprising a first VCO that 

oscillates to generate an oscillating clock, a first phase 

comparator for comparing a pha4e of a read signal derived 

from the previous information with a phase of a clock signal 

/ 

derived from the oscillating clock so as to control the first 
VCO based on phase -comparison between the read signal and the 
clock signal to thereby generate the read clock phase -locked 
to the read signal; / 

a write phase-locked circuit that generates a write 

clock for writing of /the new information, the write phase- 
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locked 4^*0$ circuit comprising a second VCO that oscillates // 
to generate an oscillating clock, a selector for selecting/^ 
one of a synchronization signal derived from the pre-recorded 
signal and a divisional signal frequency- divided from the 
read clock at the same frequency as the synchronization 
signal, and a second phase comparator for comparing/a phase 
of the selected one of the synchronization signal /and the 

i divisional signal with a phase of a clock signal/derived from 

!M> / 

G the oscillating clock of the second VCO so as to control the 

f"\ / 

CD second VCO based on phase -comparison between /the selected 

m / 

id I signal and the clock signal to thereby generate the write 

S\ ~ / 

iff! clock phase-locked to the selected signal/ and 

51 / 

q a control circuit that operates before starting the 

writing of the new information subsequent to the end of the 



previous information, for controlling/ the read phase-locked 
^peep- circuit to conduct the reading/ of a part of the previous 
information including the end thereof in synchronization to 
the read clock generated by the /read phase -locked «po # p 
circuit while controlling the selector of the write phase- 
locked - poo^ circuit to select/ the divisional signal of the 



read clock for synchronizing the oscillating clock of the 
second VCO with the read caock, and then controlling the 
selector of the write phase- locked -peefp circuit to select the 
synchronization signal ^when the reading of the previous 
information reaches tlja end so as to conduct the writing of 
the new information in synchronization to the write clock 
generated by the wri4:e phase -locked ^ee^circuit . 
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18. The apparatus according to claim 17, wherein the control 
circuit operates when switching the selector of the write 
phase-locked Jmsw^ circuit from the divisional signal of the 
read clock to the sync clock of the pre-recorded signal, jfor 
resetting a phase of the clock signal fed to the second/phase 
comparator in matching with a phase of the synchronization 
signal derived from the pre-recorded signal. 

19. An apparatus capable of writing new informal 
subsequently to an end of previous inf ormation^written in a 
track of a record medium embedded with a pre-recorded signal 
along the track, the apparatus comprising: 




a read phase-locked peep circuit that/ generates a read 
clock for reading of the previous information, the read 
phase- locked p e> o]^ circuit comprising ^rirst VCO that 
oscillates to generate an oscillating clock, a first phase 

/ 

comparator for comparing a phase of a read signal derived 

/ 

from the previous information with a phase of a clock signal 
derived from the oscillating clock so as to control the first 
VCO based on phase-comparison/between the read signal and the 
clock signal to thereby generate the read clock phase- locked 
to the read signal; j 

a write phase - locked ^ee^- circuit that generates a write 
clock for writing of the new information, the write phase- 
locked poq|l circuit comprising a second VCO that oscillates 
to generate an oscillating clock, a selector for selecting 
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one of a synchronization signal derived from the pre-recorded 
signal and a divisional signal frequency- divided from Jftie 
read clock at the same frequency as the synchronization 
signal, and a second phase comparator for comparing/ a phase 
of the selected one of the synchronization signal/and the 
divisional signal with a phase of a clock signal' derived from 

/ 

the oscillating clock of the second VCO so as ^to control the 

/ 

second VCO based on phase-comparison between /the selected 

/ 

signal and the clock signal to thereby generate the write 
clock phase-locked to the selected signal^' 

:| ! a detecting circuit that detects the 7 phase of each frame 

fl! / 

^ of the read signal derived from the previous information ; 

W I / 

;^ a generating circuit that generates a write signal 

representative of the new information in synchronization to 
IM> the oscillating clock generated frpm the second VCO; and 

pj a control circuit that operates before starting the 

writing of the new information /subsequent to the end of the 



previous information for controlling the read phase-locked 
poo|> circuit to conduct the ^reading of a part of the previous 
information including the end thereof in synchronization to 
the read clock generated by the read phase -locked ^eop 
circuit while controlling the selector of the write phase- 
locked ifcee^P circuit to /select the divisional signal of the 
read clock for synchronizing the oscillating clock of the 
second VCO with the read clock, and then operates when the 
reading of the previous information reaches the end for 
controlling the generating circuit to generate the write 
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signal in matching with the phase of the last frame of the 
read signal detected at the end of the previous information 
to thereby start the writing of the new information in 
continuation from the end of the previous information and 
then controlling the selector of the write phas e- locked Jee# 

circuit to select the synchronization signal for / 

j, 

synchronization of the write clock. / 

t: n 

!p 20. The apparatus according to claim 19, further comprising 

Iff! 

g»l a divider for dividing the oscillating clock fed from the 

k \ / 

%^ second VCO by a variable division ratio to produce the clock 

?V\ / 

* signal fed to the second phase comparator, a/third phase 



comparator for comparing a phase of each frame of the write 

signal with a phase of the synchronization signal derived 

/ 

from the pre-recorded signal to determine a phase difference 



between the write signal and the synchronization signal, and 
an adjuster operative after the selector of the write phase- 
locked poop circuit is switched from/ the divisional signal of 
the read clock to the synchronizat j/on signal of the pre- 
recorded signal for adjusting the/variable division ratio of 
the divider so as to gradually absorb the phase difference. 

21. The apparatus according to claim 19, wherein the control 
circuit operates when switching the selector of the write 
phase-locked ^>oop circuit from the divisional signal of the 
read clock to the sync clock of the pre-recorded signal, for 
resetting a phase of the clock signal fed to the second phase 
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